From: Whittaker, Laura [laura.whittaker@aptim.com]

Sent: Friday, September 7, 2018 5:20 AM

To: Liscio, Matthew P CIV SEA 04, NAVSEA DET RASO [matthew.liscio@navy.mil]

CC: Howard, Leslie A CIV NAVFAC SW [leslie.howard@navy.mil]; Fowler, Janet CIV
NAVSEA, SEA 04N [janet.fowlerl@navy.mil]; Johnson, Nels [Nels.Johnson@aptim.com];
Schul, Raymond [raymond.schul@aptim.com]; Guillory, Jeffrey [jeffrey.guillory@aptim.com];
Amy Mangel [amy.mangel@aptim.com]; Hanelt, Norm [Norm.Hanelt@aptim.com]; Killpack,
Randall [randall.killpack@aptim.com]; Chi, Minhsec [minhsec.chi@aptim.com]; Orman, Sean
[sean.orman@aptim.com]; Rogers, Bryon [bryon.rogers@aptim.com]

Subject: [Non-DoD Source] Data package ready for review - HPNS PE-2, RSY C8 (Use 11)
Attachments: HPNS APTIM RSY C8 (Use 11) Soil Non-LLRW Concurrence Request
09072018 (reduced).pdf

Mr. Liscio,

APTIM request RASO concurrence to designate this soil as Non-LLRW soil.

If there are any questions or if additional data is required, please contact me.

Thank you.

LAURA WHITTAKER
Radiological Technician 4 (RCT V)

| Radiation Safety

423 544 9145
laura.whittaker@aptim.com

2. APTIM

2410 Cherahala Blvd
Knoxville, TN 37932

APTIM.com


mailto:laura.whittaker@aptim.com
http://www.aptim.com/
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Contract No. EMAC 1Il CTO-0013
RSY Pad: RSY Pad Use Number: First Submittal
C8 USE 11 Second Submittal O
Data attached and submitted by: Data Report Submittal Date:
Laura Whittaker 09/08/2018
Soil Sample Data
2%Ra Final ¥’Cs Final Total Sr Final
Analytical Analytical Analytical
Survey Results Results Results
Sample Identification Location Type of Sample (pCilg) (pCilg) (pCilg)
Upper limit of site reference background 1.633 0.113 0.331
PE2-RSYC8-U11-S001 1 Systematic 0.826 -0.00437 0.0393
PE2-RSYC8-U11-S002 2 Systematic 0.634 -0.0475 N/A
PE2-RSYC8-U11-S003 3 Systematic 0.460 0.0364 N/A
PE2-RSYC8-U11-S004 4 Systematic 0.226 0.007 N/A
PE2-RSYC8-U11-S005 5 Systematic 0.483 0.00883 N/A
PE2-RSYC8-U11-S006 6 Systematic 0.486 0.0289 N/A
PE2-RSYC8-U11-S007 7 Systematic 0.370 0.0278 N/A
PE2-RSYC8-U11-S008 8 Systematic 1.22 0.0492 N/A
PE2-RSYC8-U11-S009 9 Systematic 0.560 0.0382 N/A
PE2-RSYC8-U11-S010 10 Systematic 0.621 0.000 N/A
PE2-RSYC8-U11-S011 11 Systematic 0.490 0.00345 0.0706
PE2-RSYC8-U11-S012 12 Systematic 0.598 0.0186 N/A
PE2-RSYC8-U11-S013 13 Systematic 0.388 -0.0362 N/A
PE2-RSYC8-U11-S014 14 Systematic 0.190 0.0132 N/A
PE2-RSYC8-U11-S015 15 Systematic 0.756 0.0125 N/A
PE2-RSYC8-U11-S016 16 Systematic 0.588 -0.0110 N/A
PE2-RSYC8-U11-S017 17 Systematic 0.363 0.0249 N/A
PE2-RSYC8-U11-S018 18 Systematic 0.439 0.0283 N/A
LLRO Bounding Sample Data after removal of (LLRO #070318-1)
PE2-RSYC8-U11-LLRO-S001 1 LLRO Bounding 0.330 -0.0239 N/A
PE2-RSYC8-U11-LLRO-S002 2 LLRO Bounding 0.623 0.0310 N/A
PE2-RSYC8-U11-LLRO-S003 3 LLRO Bounding 0.549 -0.0523 N/A
PE2-RSYC8-U11-LLRO-S004 4 LLRO Bounding 0.476 0.0304 N/A
22%Ra Radium-226
*’Cs  Cesium-137
Sr Strontium
pCi/g Picocuries per gram
Sample results shown for 22°Ra and **’Cs are from the final re-analysis
Instrument and Survey Data
Reference | Reference |Reference |Reference
Calibration Area Static| Area Static | Area Scan |Area Scan
Activity Survey # Date Meter | Due Date Serial # Bkgd 30 1L Bkgd 30 IL Range
RSI Gamma Walkover Survey [SERS-0082000] o6izr018 ol mia | SRS P20 el A N/A | 3400CPS |4,872CPS | 2,189-6,107°CPS
RS! Follow-up Static Survey |EES.000229°8) 0770212018 (o 01 i | Soneoles T258 | 3612CPs | 4285 cPs NIA NIA | 2,587-6.239'CPS
Systematic Sample Survey HSEZS_:JOSGS_QZZGOsjl.ss- 06/29/2018 | 2221 |07/12/2018 271439 15,783 CPM| 18,714 CPM N/A N/A 11,643-14,002 CPM
Systematic Sample Survey Hsgzs_hogé?zzsoég_ 07/25/2018 | 2221 | 06/29/2019 117634 15,069 CPM| 17,241 CPM N/A N/A 12,007-15,207 CPM
LLRO Bounding Sample Survey HEEZS_'JOSTSO?;;’;E' 07/03/2018 | 2221 |07/12/2018 271439 15,783 CPM| 18,714 CPM N/A N/A 11,527-12,401 CPM
+ Gamma readings exceeding the Reference Area 30 IL—see Note(s) in the Summary table (page 2) for more details.
301L Investigation Level (established at 30 above the mean of the Reference Area dataset)
CPS Counts per second
CPM Counts per minute
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Summary

1) RSI gamma walkover survey and data review—upon review of initial scan data, follow-up static investigations were deemed necessary, and investigation locations were
identified as per the RSI Data Evaluation Process (pages 3-4). Gamma scan coverage is shown on the Systematic Sample Survey map (page 8). Contour maps of scan data

are shown on RSI Data Plots (page 5). Data review results are summarized on RSI Review Summary (page 6).

2) RSI Follow-up static survey—22 locations identified during the data review process were investigated. Follow-up location #22 exceeded the Reference Area static IL for
regions of interest (ROIs) 6, 7, 8, and 10 (VD1). Follow-up locations are shown on the RSI Follow-up Static Survey map (page 7).

INote: During the follow-up investigation, a Low Level Radiological Object (LLRO) was identified at location #22 and removed (LLRO #070318-1). Once removed, a 2'x2’
area was demarcated in the soil surrounding the LLRO location, and all soil within the over-excavation area was removed and controlled as LLRW. Bounding samples were
then collected from the corners and final depth of 9” of the over-excavation area to confirm the removal of the elevated material. Follow-up static measurement taken at
location #22 shows activity pre-remediation

3) Eighteen systematic soil samples (001-018) were obtained and submitted for gamma spectroscopy analysis. Sample locations for systematic samples are shown on the
Systematic Sample Survey map (page 8). TestAmerica sample results are attached (pages 35-55 and 56-74).

Ten percent of the systematic soil samples (two samples in total, PE2-RSYC8-U11-S001 & PE2-RSYC8-U11-S011) were also analyzed for total strontium. Total Strontium
results are also included in the TestAmerica sample results report (pages 35-55 and 56-74).

Note: Cesium-137 results included in the TestAmerica sample results report (pages 35-55) exceeded the project action limits for sample PE2-RSYC8-U11-S002 and PE2-
RSYC8-U11-S010 . A re-analysis was performed and the sample results are within the project action limits (pages 75-86). and shown in the soil sample data table.

4) LLRO Bounding Sample Survey— samples PE2-RSYC8-U11-LLRO-S001 through PE2- RSYC8-U11-LLRO-S004 were collected from the edges of the 2'x2' over-
excavation area surrounding LLRO #070318-1 and submitted for gamma spectroscopy analysis. Bounding soil sample locations and the over-excavation area are shown on

the Bounding Sample Survey map (page 9). TestAmerica sample results are attached (pages 87-100).

Note: After the extraction of LLRO #070318-1, additional characterization was performed with the RSI unit. Evaluation of the LLRO spectral data indicates the presence of
225Ra. Spectral analysis results are provided for LLRO #070318-1 (page 32).

All RSY material within the demarcated over-excavation area surrounding LLRO #070318-1 was removed and controlled as LLRW. Gamma Spectroscopy analysis results
for bounding samples collected at the edges of the over-excavation are within project action limits.

Conclusions:

All locations with elevated Z-scores identified by the RSI gamma walkover survey were removed and controlled as a LLRW. 22 locations were investigated during
the follow-up static survey, with one elevated reading exceeding the Reference Area static IL at location #22 where LLRO #070318-1 was identified. Spectral
analysis results and gamma static data for each region of interest (ROI) are provided (pages 10-31).

Final analytical results for systematic samples from this RSY pad are concluded to be comparable to background. Histograms showing soil sample activity
concentrations are provided (pages 33-34). Ten percent of the systematic soil samples (two samples in total, PE2-RSYC8-U11-S001 & PE2-RSYC8-U11-S011) were
also analyzed for total strontium, with concentrations less than the Project Action Limit of 0.331 pCi/g, as shown in the Soil Sample Data table (page 1).

RSY C8 (Use 11) contains soil from the chemically contaminated (Lead- greater than project action limit) over-excavation area of Freshwater Wetlands Survey Unit
05 (FW-05).

APTIM request RASO concurrence to release this soil as Non-LLRW.
Disposition: This soil shall be dispositioned as non-LLRW waste and to be disposed of off-site at a CERCLA landfill
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RSI Data Evaluation Process

RS-700 Mobile Radiation Monitoring System

e  Self-contained gamma-ray radiation detection and monitoring system

e (2) RSX-1 4-liter Nal(Tl) gamma detectors oriented perpendicular to the direction of travel (VD1 denotes both detectors
summed; VD3 refers to the left detector; and VD4 refers to the right detector)

e Multi-Channel Analyzer, allowing for monitoring of energy-specific regions of interest (ROIs)

e RadAssist survey software for control, monitoring, and recording

Ten ROIs have been established for radium and progeny, cesium, and cobalt, as well as other naturally-occurring or anthropogenic
gamma-emitting radionuclides that may be of interest:

ROI | Description Energy Range (keV) | Primary Peak (keV)
1 Total counts 411-2811 N/A
2 Potassium 1371 -1569 1460
3 U/Ra-226 1659 — 1860 1764 (Bi-214)
4 Thorium 2409 -2811 2614 (TI-208)
5 Annihilation 456 - 570 511
6 Ra-226 546 — 666 609 (Bi-214)
7 Cs-137 600 - 720 662
8 | Pb-214/Ra-226 327 -399 351
9 Co-60 1085-1370 1173/1332
10 | GrossCounts 24 -2811 N/A

A tiered approach is used during data review to identify follow-up locations. Raw data are exported to a comma delimited format using
RadAsssist and imported into an Excel spreadsheet for review and analysis. The following review steps are completed to determine if
additional follow-up measurements are necessary:

»  Playback Review: The data file is replayed in RadAssist and reviewed for elevated count rates in ROIs 6, 7, 9, and 10 for virtual
detector (VD) 1 (both detectors summed). The scan screen is also monitored for elevated count rates and alarms.

e  Count Rate Time Series Review: The count rates for ROIs 6, 7, 9, and 10 for VDs 1, 3 (detector 1), and 4 (detector 2) are plotted
in a time series and reviewed for additional peaks in count rate.

e AllROIs:
o

Z-Scores: The Z-Scores are calculated for each location in all ROIs for VDs 1, 3, and 4. Any location with four or more
ROIs having a Z-Score greater than three (Z>3) is marked for follow-up.

0 Local Z-Scores: Local Z-Scores are calculated using a moving average for each data point in all ROIs for VDs 1, 3, and 4
to identify elevated count rates where the background is variable (e.g. multiple surface types). Any location (in a
survey unit that meets this condition) with four or more ROIs having a local Z>3 is marked for follow-up.

o Semi-local Z-Scores: Semi- local Z-Scores are calculated using the global average, but with a moving average for the

standard deviation for VDs 1, 3, and 4. This is used for survey data that have a consistent background but an area or
areas of highly elevated count rates, in order to identify smaller areas of elevated count rates that may not otherwise
be identified by the initial Z-score review. Any location (in a survey unit that meets this condition) with four or more
ROIs having a semi-local Z>3 is marked for follow-up.

e ROIs 3, 6,8, and 10 (radium-specific ROIs):

(0}

(0}

[0}

Z-Scores: The Z-Scores are calculated for each location in the radium-specific ROIs for VDs 1, 3, and 4. Any location
with three or more radium-specific ROIs having a Z>3 is marked for follow-up.

Local Z-Scores: Local Z-Scores are calculated using a moving average for each data point in the radium-specific ROIs
for VDs 1, 3, and 4 to identify elevated count rates where the background is variable (e.g. multiple surface types). Any
location (in a survey unit that meets this condition) with three or more radium-specific ROIs having a local Z>3 is
marked for follow-up.

Semi-local Z-Scores: Semi- local Z-Scores are calculated using the global average, but with a moving average for the
standard deviation for VDs 1, 3, and 4. This is used for survey data that have a consistent background but an area or
areas of highly elevated count rates, in order to identify smaller areas of elevated count rates that may not otherwise
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be identified by the initial Z-score review. Any location (in a survey unit that meets this condition) with three or more
radium-specific ROIs having a semi-local Z>3 is marked for follow-up.

e ROI 7 (cesium-specific ROI):

0  Z-Scores: Z-Scores are calculated for each location in ROI 7 for VDs 1, 3, and 4. Any location having a Z>3 is marked for
follow-up.

0 Local Z-Scores: Local Z-Scores are calculated using a moving average for each data pointin ROI 7 for VDs 1, 3, and 4 to
identify elevated count rates where the background is variable (e.g. multiple surface types). Any location (in a survey
unit that meets this condition) having a local Z>3 is marked for follow-up.

o Semi-local Z-Scores: Semi- local Z-Scores are calculated using the global average, but with a moving average for the
standard deviation in ROI 7 for VDs 1, 3, and 4. This is used for survey data that have a consistent background but an
area or areas of highly elevated count rates, in order to identify smaller areas of elevated count rates that may not
otherwise be identified by the initial Z-score review. Any location (in a survey unit that meets this condition) having a
semi-local Z>3 is marked for follow-up.

e ROI 9 (cobalt-specific ROI):

0  Z-Scores: Z-Scores are calculated for each location in ROI 9 for VDs 1, 3, and 4. Any location having a Z>3 is marked for
follow-up.

0 Local Z-Scores: Local Z-Scores are calculated using a moving average for each data point in ROI 9 for VDs 1, 3, and 4 to
identify elevated count rates where the background is variable (e.g. multiple surface types). Any location (in a survey
unit that meets this condition) having a local Z>3 is marked for follow-up.

o0 Semi-local Z-Scores: Semi- local Z-Scores are calculated using the global average, but with a moving average for the
standard deviation in ROI 9 for VDs 1, 3, and 4. This is used for survey data that have a consistent background but an
area or areas of highly elevated count rates, in order to identify smaller areas of elevated count rates that may not
otherwise be identified by the initial Z-score review. Any location (in a survey unit that meets this condition) having a
semi-local Z>3 is marked for follow-up.

e Z-Score Time Series Review: The three types of Z-Scores for ROIs 6, 7, 9, and 10 for VDs 1, 3, and 4 are plotted in a time series
and reviewed for additional peaks in Z-Scores.

Any location selected for follow-up or with a Z-Score > 3 in a radium-, cesium-, or cobalt-specific ROl will undergo spectral analysis to
determine if it is statistically likely that there are ROC concentrations present at that location in quantities greater than background.

A background spectrum is subtracted from the local spectral data for a given location, and the resulting net spectrum is plotted. Critical
levels, as defined in Section 6.7.1 of the Multi Agency Radiation Survey and Site Investigation Manual are calculated and plotted based on
background levels. The critical level is the level, in counts, at which there is a statistical probability (with a predetermined confidence) of
incorrectly identifying a measurement system background value as greater than background. Any response above this level is considered
to be greater than background. The critical level is calculated for ROIs 6, 7, 8, and 9 according to the equation shown below:

Where: =233V

LC critical level (counts)
B = average background in the ROI

When count rates in the net gamma spectrum at a given location do not exceed critical levels for any radium-, cesium-, or cobalt-specific
energy ranges, it is unlikely that ROC concentrations exist at that location above background.

Any data point that is both above the critical level and within the energy range of a given ROl is considered above background for that
radionuclide and will be flagged for further investigation in the field.
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RSI Review Summary

Summary:

22 locations were initially selected for follow-up investigation. Locations were identified by elevated peaks
noted in the playback review and/or time series charts, and by using the Z-Score, Local Z-Score, and Semi-
Local Z-Score reviews as described in the RSI Data Evaluation Process on pages 3-4. Spectral analyses
performed on gamma static data at location #22(LLRO #070318-1) indicated the presence of 226Ra and 13’Cs
above background. Elevated activity in this follow-up location is associated with the identified LLRO. All

other gamma static readings at follow-up locations were less than the Reference Area static IL for ROIs 3, 6, 7,
8, and 10; figures for all locations are provided on pages 10-31.
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HPNS Parcel E-2
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Net Gamma Spectrum at Location 1
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Net Gamma Spectrum at Location 2
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Net Gamma Specirum at Location 3
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Net Gamma Spectrum at Location 4
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Net Gamma Spectrum at Location 5
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Net Gamma Spectrum at Location 6
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Net Gamma Specirum at Location 7
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20
. Lc (35 keV Ra.228) Lc (60 keV Ra-226) L_c(1332 KV Co-60) L_c (1764 keV Ra-226)
- l ! : i Lt (562 keV C35-137) : :
: N ERE = i
G 10 — — ; :
& ¢ i = I
- e S = =
3 1 —— H i i
2 P P i :
0 i :
I
A} : | ‘
_5 i 1 H - T
747 1457 2247
Gamma Energy (keV)
Gamma Specira at Location 13
55 S D
351 keV 809 keV 882 ke 173kev | 1332keV 1764 eV . focd Spectrum
=l
%
a
8
P . i T
747 1497 247
Gamma Energy (keV)

ROI1 ROIZ ROI3 ROI4 ROIS5 ROI& ROI7 ROI8 ROTI9 ROTI1OD
Location 13 (cps) 740 115 17 17 125 118 92 138 gz 2660
Static IL (cps) 1052 150 35 41 201 189 146 229 120 4255



Page 23 of 100

Net Gamma Spectrum at Location 14
20
Lo (351 keV Ra-220) L_c (60 keV Ra-226) L¢(1332 K&V Co-60) L_c (1754 kel R=-228)
z B ' Vo I . = H H
i H . § L.c (662 keV C5-137) H h
2 FE 111 : :
5 10 ——+ 1 : :
E P N i i 1
[ i I L] E [ i
E 5 = - | H -
8 Tl et : : 1
B i 1o i  ——
= 0 al o o . 4o
1 I
H 1
5 : :
747 1487 2247
Gamma Energy (keV)
Gamma Specira at Location 14
75 : ] L
s — ) - werage Background Spectum
351 kaV E 509 ke E BE2 ke MT3key 1 1332 keV 1764 ke * Local 5
] i
= + ;
§ i i
[ i
3 |
59 [} i
§ i :
[ i
[ i
1 I
5 = T T T
747 1497 2247
Gamma Energy (keV)
ROI1 ROIZ ROI3 ROTI 4 ROIS ROIG& ROI7 ROISB ROI9 ROI10
Location 14 (cps) 886 123 20 23 157 141 111 177 94 3424
Static IL (cps) 1052 150 35 41 201 189 146 229 120 4255



Page 24 of 100

Net Gamma Spectrum at Location 15
20
. Lc (35 keV Ra.228) Lc (60 keV Ra-226) L1332 KeV Co-50) L_c (1764 keV Ra-226)
- l ! : i Lt (562 keV C35-137) : :
g A EIET = ]
g 0 — — i :
(B i ! -
: . — i i
3 1 —— H i i
S 1l E—
0 1 )
3 :
H 1
Ei] * : Y
747 1487 2247
Gamma Energy (keV)
Gamma Specha at Location 15
55 S D
351 eV 509 keV £52 kY 173 keV 1332 keV 1764 ke . :ocd Spectrum
=l
%
a
8
5 - - ' '
747 1497 247
Gamma Energy (keV)

ROI1 ROIZ ROI3 ROI4 ROIS5 ROI& ROI7 ROI8 ROTI9 ROTI1OD
Location 15 (cps) 749 112 17 18 129 120 94 140 31 2703
Static IL (cps) 1052 150 35 41 201 189 146 229 120 4255



Page 25 of 100

Net Gamma Spectrum at Location 16
20
15 Lo (351 keV Ra-226) L c (609 keV Ra-226) L.o{t332 KeVf Go60) L2 {704 BOY FaE
- l ! = i Lt (562 keV C35-137) : :
g A EIET = ]
g 0 — — : :
P i ! -
: — i | 5
3 1 —— H i
2 P . i '
0 8- o '
i
H 1
5 - : y
747 1457 2247
Gamma Energy (keV)
Gamma Specira at Location 16
B5 g Seck gl
351 eV 509 keV £52 kY 173 keV 1332 keV 1764 ke . :ocd Spectrum
-
g
a
E
P . , r
747 1497 247
Gamma Energy (keV)

ROI1 ROIZ ROI3 ROI4 ROIS5 ROI& ROI7 ROI8 ROTI9 ROTI1OD
Location 16 (cps) 835 116 19 21 146 132 106 163 g9 3007
Static IL (cps) 1052 150 35 41 201 189 146 229 120 4255



Page 26 of 100

Net Gamma Spectrum at Location 17
20
. Lc (35 keV Ra.228) Lc (60 keV Ra-226) L1332 KeV Co-50) L_c (1764 keV Ra-226)
- l ! : i Lt (562 keV C35-137) : :
g A EIET = ]
g 0 — — | :
(B i ! -
5 = i i
3 1 —— H i i
2 : - i :
0 il A '
i
H 1
Ei] . ’ y
747 1497 2247
Gamma Energy (keV)
Gamma Specira at Location 17
55 e Sck g
351 eV 509 keV £52 kY 173 keV 1332 keV 1764 ke . :ocd Spectrum
-
%
a
E
5 — - ' :
747 1497 2247
Gamma Energy (keV)

ROI1 ROIZ ROI3 ROI4 ROIS5 ROI& ROI7 ROI8 ROTI9 ROTI1OD
Location 17 (cps) 818 117 21 21 142 130 101 158 a7 3021
Static IL (cps) 1052 150 35 41 201 189 146 229 120 4255



Page 27 of 100

Net Gamma Spectrum at Location 18
20
15 L_c (351 kel Ra-228) L c (809 keV Ra-22¢) L_c(1332 K=V Co-60) L_c (1754 kel R=-228)
E E - r i Lt (562 keV C35-137) E :
2 S : :
" 10 - — i i
ks Pl i i i
: 4 1 : :
3 i = : : :
-E i : ! 1 i
1 I
H 1
5 : :
747 1487 2247
Gamma Energy (keV)
Gamma Specira at Location 18
55
351 kaV B9 eV 852 ke 173key | 1332keV 1764 ke . jL:ocv:*S Siachironl Somhem)
-
:
g
a
E
-5 - T T T
747 1497 2247
Gamma Energy (keV)
ROI1 ROIZ ROI3 ROTI 4 ROIS ROI& ROI7 ROISB ROI9 ROI10
Location 18 (cps) 794 115 18 20 137 126 100 153 2875
Static IL (cps) 1052 150 35 41 201 189 146 229 120 4255



Page 28 of 100

Net Gamma Spectrum at Location 19
20
15 Lc (351 keVRa-226) L.c (600 keV Ra226) L.c(1332 KeV Co&0) L8 (O o B
- l ! '3 i Lt (662 keV C5-137) : :
: N ERE = i
g 0 — — i :
P i ! -
: — i | 5
3 1 —— H i i
S Faml —
0 : S P
i
H 1
Ei] * : Y
747 1457 2247
Gamma Energy (keV)
Gamma Spectra at Location 19
B5 NSRS e ol
351 keV 809 keV 882 ke 173kev | 1332keV 1764 eV . focd Spectrum
=l
%
a
8
P g . i -
747 1497 247
Gamma Energy (keV)

ROI1 ROIZ ROI3 ROI4 ROIS5 ROI& ROI7 ROI8 ROTI9 ROTI1OD
Location 19 (cps) 847 128 18 20 144 131 104 161 95 2965
Static IL (cps) 1052 150 35 41 201 189 146 229 120 4255



Page 29 of 100

Net Gamma Spectrum at Location 20
20
15 Lo OSTRWRe226) Ls 900 eV Rad28) __ Lc1332KeV Cok) Lz (1764 keV Ra-226)
E i ; Lc(e2xev 0s-137) ! i
& AR EREE | :
e 1 I P I 1 :
2 —_— | H H i
E] . "
5 H H H - H !
2 E ) LoLd R
{ 1
1 H -
-5 __i : i : : '
m 1457 747
Gamma Energy (keV)
Gamma Specira at Location 20
55
[
351 keV | 808 ke , B2 kev MT3key | 1332 keV 1754 ke - ﬁL:Wv:age Background Spectrum
: : o Met Spectrum After Background
E ; | ot e
: : - o .
ESE. . ,
3 3 | :
2 : b i !
= : :
8 Mo z ; :
H i
5

747 1497 2247
Gamma Energy (keV)
ROI1 ROI2 ROI3 ROTI4 ROI5 ROI6 ROI7 ROIB8 ROI9 ROI1D
Location 20 (cps) 799 120 18 19 135 126 99 151 88 2862
Static IL (cps) 1052 150 35 41 201 189 146 229 120 4255



Page 30 of 100

Met Gamma Spectrum al Location 21
20

Lo STV RN s 200 i Rar il L_c(1332 KeV Co60) L_¢ (1784 keV Ra-228)

i Lc (862 keV C5-137)

15

10

"7 1497 2947
Gamma Energy (keV)

[

- e

Met Counts Per Second

Gamma Spectra at Location 21

® pyerage Background Spectum
* Local Spectrum

By 609 keV 862 ke 173keV | 1332keV 1758 keV

Counts Per Second

747 1497 2247
Gamma Energy (keV)
ROI1 ROI2 ROI3 ROTI4 ROI5 ROI6 ROI7 ROIB8 ROI9 ROI1D
Location 21 (cps) 750 114 17 17 130 118 94 140 83 2667
Static IL (cps) 1052 150 35 41 201 189 146 229 120 4255



Page 31 of 100

Net Gamma Spectrum at Location 22
75 — Lt (351 keV Ra-226) — L_c (509 keV Ra-225) o Lcl1332 KeV Co-B0) e [ ¢ (1764 keV Ra-226)
1 [ i Lt (662 keV Cs-137) 1 i
1 1 i ] 1
i ] 1 [ i
¥ P! | :
55 w T T T T T
§ ® E i i i
E £ |l : :
@ 35 P i i
= % [} ] [ 1
3 b o | : :
- i s i
18 14— - - -
1 ] 1
[} ]
5 : i H L
747 1497 2247
Gamma Energy (keV)
Gamma Specira at Location 22
135
115 Btuay 509 ke | 552 ke 1173key 1 1330%ey | eseay | 4 f;:’g; SNChiP Conchn
: | . Met Spectrum After Background
- g5 Subtracton
E ~ - o .
il 75 -
g .
ECTH
35 —
15—
747 1497 2247
Gamma Energy (keV)
ROI1 ROIZ2 ROI3 ROT 4 ROIS ROI& ROI7 ROISB ROI9 ROI10
Location 22 (cps) 1846 179 111 23 239 1471 356 539 253 6239

Static IL (cps) 1052 150 35 4<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>